Evidence for Na/H exchange and Cl/HCO3 exchange in A10 vascular smooth muscle cells.
In the present study we used the pH sensitive absorbance of 5(and6)-carboxy-4',5'-dimethylfluorescein to investigate intracellular pH (pHi) regulation in A10 vascular smooth muscle cells: (1) The steady state pHi in A10 cells averaged 7.01 +/- 0.1 (mean +/- SEM, n = 26) at an extracellular pH of 7.4 (28 mM HCO3/5% CO2). (2) Removal of extracellular sodium led to an intracellular acidification of 0.36 +/- 0.07 pH-units (mean +/- SEM, n = 8). (3) pHi-Recovery after an acute intracellular acid load (by means of NH4Cl-prepulse) was reversibly blocked by 1 mM amiloride and was dependent on the presence of sodium. The velocity of pHi recovery increased with increasing sodium concentrations with an apparent Km for external sodium of about 30 mM and a Vmax of about 0.35 pH units/min. These findings are compatible with a Na/H exchanger being responsible for pHi recovery after an acid load. (4) Removal of extracellular chloride induced an intracellular alkalinization of 0.23 +/- 0.03 pH-units (mean +/- SEM, n = 10). The alkalinization was dependent on the presence of extracellular bicarbonate. (5) Removal of chloride during pHi recovery from an alkaline load (imposed by acetate prepulse) stopped and reversed pHi backregulation. Chloride removal had no effect in the absence of bicarbonate or in the presence of 10(-4) M DIDS, suggesting that the effects were mediated by a Cl/HCO3 exchanger. In conclusion we have demonstrated evidence for a Na/H exchanger and a Cl/HCO3 exchanger in A10 vascular smooth muscle cells.